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The following parts of the accepted materials were modified;
(a) A word ‘we’ is replaced to ‘the author’. (b) Words
‘see supporting information’ and similar expressions are
deleted and corresponding materials (text, figures, and/or
schemes) are moved from supporting information of accepted
works to the main text of the Thesis. (c) Subtitles are inserted
to the section heads. (d) Parts of the introduction and
conclusion are modified according to the context of the Thesis.
(e) Words listed in Abbreviations are replaced to the
corresponding abbreviations. Chapter 1 and 2 (1) Reprinted
with permission from Yang, L.; Semba, K.; Nakao, Y.: para-
Selective C‒H Borylation of (Hetero)Arenes by Cooperative
Iridium/Aluminum Catalysis. Angew. Chem. Int. Ed. 2017, 56,
4853‒4857. Copyright Wiley-VCH Verlag GmbH & Co.
KGaA. Reproduced with permission. Chapter 3 and 4 (2)
Reprinted with permission from Yang, L.; Uemura, N.; Nakao,
Y.: meta-Selective C‒H Borylation of Benzamides and
Pyridines by an Iridium‒Lewis Acid Bifunctional Catalyst. J.
Am. Chem. Soc. 2019, 141, 7972‒7979. Copyright 2019
American Chemical Society.
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反応によって，C–B 結合を C–C，C–O，C–N 結合に容易に変換できるため，
有機合成において極めて有用な合成中間体である。遷移金属触媒による C–H














研究について総括されている。   
 
第 2 章では，イリジウム／アルミニウム協働触媒によるピリジンの 4 位選
















ことを，NMR 実験や密度汎関数（DFT）法を用いた計算によって示している。   
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